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incubation with 0.95,u~-[Me-~H]decamethonium, was chromatographed on a column of Sephadex LH-20 equilibrated in chloroform-methanol (2: 1, v/v). Fig. 1 shows the fractionation pattern after elution with the same solvent mixture. Under these conditions of minimal polarity changes, there is again a distinct association of a protein peak with decamethonium(peakII,3,1 nmol/mgofprotein). Inacontrolexperiment less than0.5% of the applied radioactivity was recovered in an equivalent region of the eluate.
The effect of further chromatography of the protein-ligand peak was investigated in order to assess the degree of association of the protein and ligand. Conditions were chosen so that the receptor peak together with decamethonium was eluted with chloroform. A sample of this peak was then applied immediately to another column of Sephadex LH-20 also equilibrated in chloroform. The receptor peak, together with some 21 % of the applied radioactivity, was eluted with chloroform-methanol (2: 1, v/v) and not with chloroform (Table 1) . A similar change in the elution position was observed with acetylcholine, but with this ligand 80% of the radioactivity remained associated with the protein peak after the second chromatographic step. We attribute the different elution pattern to the lower methanol content of the sample applied to the second column. This would have permitted more extensive equilibration with the gel. Control experiments in the absence of the proteolipid extract showed that less than 1 % of either of the radioactively labelled ligands was eluted with chloroform in the first chromatographic separation.
Similar studies with a proteolipid extract from fleshfly thoracic mitochondria did not show the association of decamethonium with any of the five protein peaks eluted with chloroform and chloroform-methanol mixtures. These results indicate that the co-elution of cholinergic ligands with the protein peak during chromatography of fly head proteolipid extracts on Sephadex LH-20 is due to specific and apparently reversible protein-ligand interactions rather than to non-specific binding or chance co-elution. The mammalian central nervous system synaptic junction has a distinctive morphology of apposed plasma membranes with associated dense-staining structures (Gray, 1959 (Gray, , 1963 . Membrane-bound components are free to diffuse in the extra-junctional synaptosoma1 membrane (Matus et al., 1973) , so the structure of the lipid unit membrane itself cannot account for the observed localization of junctional components in either the preor post-synapticmembranes. Probably some form of specific binding between membranebound proteins maintains the supramolecular organization of the synaptic junctional structures. To study these proteins without destroying their binding properties it is necessary to disrupt the hydrophobic bonds of the unit membrane without simultaneously denaturing the proteins. One potentially useful technique is selective solubilization by detergents. Triton X-100 digestion of synaptosomal membrane produces 'synaptic complexes', membrane fragments bearing synaptic junctional structures (Fiszer & De Robertis, 1967; Cotman & Taylor, 1972) . We compare here the solubilization of synaptosomal membrane with Triton X-100 and sodium deoxycholate. marily of uniform, discrete, dense-staining lipid-unit-membrane-free particles. Proteins of the original membranes, the synaptic complex fraction (the Triton pellet), and both the deoxycholate-soluble and insoluble materials were examined by electrophoresis in sodium dodecyl sulphate-polyacrylamide gels (Figs. la-1 d) .
Althoughminor differences exist between the staining patterns of the Triton and deoxycholate pellets, the similarities of the proteins which are highly enriched in each fraction are striking. This is a powerful indication that they have a common origin, the synaptic junctional structures which themselves are demonstrably enriched in the Triton-insoluble material. A non-artifactual relationship between this small number of proteins is further supported by their enrichment in fractions independently prepared by chemicaIly different detergents. Thus there is a set of proteins associated with the synaptic junctional structures which remain together in the absence of intact lipid unit membrane. Since they are isolated from material derived from a heterogeneous population of synapses, bands I, IIand III(molecu1arweightsapprox. 100000,85000 and 53000) probablyrepresent fundamental proteins of many synaptic junctions. Figs. l(d)--l(f) show densitometer scans of a deoxycholate supernatant gel and gels of this material with added rabbit muscle actin and added rat brain tubulin respectively. Actin co-migrates with band IV and tubulin with band 111. Our results do not indicate band IV to be junction specific. Although the co-migration evidence alone can only indicate the possible presence of actin and tubulin in the synaptosomal membrane, more information is available about the tubulin-co-migrating protein. In dodecyl sulphateurea gels band I11 of our preparation splits into the characteristic tubulin doublet with appropriate relative phosphorylation (J. R. Lagnado, L. P. Tan However, electron-microscopic examination of our synaptosomal membranes and the derived fractions reveals no microtubular contamination, and all pellets were thoroughly washed with buffer to remove soluble tubulin. Much of the membrane-associated colchicine-binding activity also survives repeated washing with buffered Triton X-100 (Lagnado et al., 1971 ) which should remove any tubulin non-specifically adhering to the membrane. Further, Fig. l(b) demonstrates that the tubulin-like protein in synaptosomal membrane survives digestion of the unit membrane by deoxycholate. Evidently it is tightly bound within the discrete deoxycholate-insoluble particles and thus is probably present in the junctional structures themselves.
The fact that a limited number of bands accounts for most of the protein in both the Triton and deoxycholate pellets suggests that the synaptic junction contains an array of strongly interacting subunits, each composed of the same molecular structural elements presumably combined with various functional elements. The tentative identification of tubulin as a structural component of the synaptic junction is particularly relevant to this model. Berlin et al. (1974) have proposed that 'linkage elements' associated with the cell membrane and pharmacologically similar to tubulin are involved in the selective cellular control of particular membrane components. Although such elements might be present throughout the membrane, more of these tubulin-like molecules would be expected in specialized areas, especially ordered arrays such as we envisage at the synaptic junction.
This distribution would explain both the occurrence of tubulin in all fractions and its great enrichment in the isolated junctional structures. 
